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This is a review of the alpha taxonomy of the species either currently or recently confused with Eulamprus tenuis, a saxicolous/arboreal, shade-loving to crepuscular scincid lizard of the woodlands and forests of the east coast of Australia. The most recent review of the Australian herpetofauna recognises only one species with two subspecies (Cogger, 1986) . However, there are five species, only three of which have names. This paper reviews this complex of species and describes the unnamed species.
Definitions and Abbreviations
Two scales systems require special definition for the purposes of this paper. Nuchal scales are all those transversely enlarged paravertebral scales behind the parietal scale which either touch the parietal or touch another enlarged paravertebral; the nuchal scale count is the total number of nuchal scales on both sides.
Subdigital lamellae are all those scales on the ventral surface of the fourth toe of the pes counted between the claw and the level of the bifurcation of the third and fourth digits. Abbreviations used are: AM -Australian Museum; MNHP -Museum National d'Histoire Naturelle, Paris; NP -National Park; NHRM -Naturhistorika Riksmuseet, Stockholm; NS -not significant statistically at the .05 level; QM -Queensland Museum; QNPWS -Queensland National parks and Wildlife Service; SF -State Forest.
One, two or three asterisks indicates probability levels of .05, .01 and .001, respectively. Table 1 is contained in the Appendix.
The Phylogenetic Relationships of the Eulamprus tenuis Complex
There is no particular reason to think that the species previously confused under the name Eulamprus tenuis are the closest living relatives of each other, apart from their general similarity. They show only three clearly derived character states vis a vis the other members of their major lygosomine group, the Sphenomorphus group, and all characters -reduced auricular lobules, medially expanded palatal rami of the pterygoids, and ovoviviparity -occur in many other members of the Sphenomorphus group. In fact, the lack of derived characters may be telling us something equally interesting, i.e., that they are very generalised members of the Sphenomorphus group and hence perhaps not too dissimilar to the ancestor of this group. In this regard there are two additional features of their biology that are possibly also retained primitive behavioural characters: their relatively conspicuous arboreal! saxicolous habits and their at least partial diurnality. These habits contrast with the cryptozoic, semifossorial and crepuscular to nocturnal habits of many members of the Sphenomorphus group.
Recognising the Eulamprus tenuis complex as an assemblage of relatively primitive Sphenomorphus group species leaves unanswered the question of how to diagnose the contained species. The easy way might be to refer to a regional fauna (e.g., Cogger, 1986 ) for a 'diagnosis' of E. tenuis, at least amongst the Australian representatives of the Sphenomorphus group, and then diagnose the five species against each other. However, this would beg the question of a diagnosis against the rest of the group as a whole. Therefore, in order to put the species diagnoses on a more rigorous footing, a list of characters follows that will distinguish the E. tenuis complex from all other species in the group worldwide and then diagnose the species in the complex against each other. The characters that distinguish the complex are as follows (derived characters are marked by a solid diamond symbol): head scales generally unfragmented; supraoculars four, first two on each side contacted by frontal; frontoparietals distinct; lower eyelid scaly, moveable; tertiary temporals contacting lower secondary temporal two; external ear opening relatively large, with only low auricular lobules anteriorly+; postmental contacts ftrst two infralabials on each side.
Size moderate (max. SVLs range 66-86 mm); limbs well developed, pentadactyl; body scales smooth, cycloid; subdigital lamellae smoothly rounded; supradigital scales in multiple rows except for last three scales which are single.
Presacral vertebrae 26; cervical vertebrae eight; phalanges in manus/pes: 2.3.4.5.3/2.3.4.5.4.
Postorbital bone present; parietal foramen present; premaxillary teeth 7-9; palatal rami of pterygoids medially expanded., and entering infraorbital vacuity.
Inguinal fat bodies present. Peritoneum of body cavity dark. Ovoviviparous •. Implicit in this extended taxonomic treatment of the Eulamprus tenuis complex is a belief that the genus Eulamprus is not a particularly stable taxonomic concept. The original concept of the genus included only E. quoyii and was proposed without a diagnosis (Fitzinger, 1843) . A subsequent concept included all the 'water skinks' -E. heatwolei, E. kosciuskoi, E. leuraensis, E. quoyii, and E. tympanum, a group which while probably monophyletic (Shea & Peterson, 1985; Wells & Wellington, 1985; Greer, 1990) was not diagnosed when proposed (Wells & Wellington, 1984) .
The current concept of Eulamprus includes the water skinks, the E. tenuis complex and E. amp Ius, E. luteilateralis and E. murrayi (Cogger, 1986; Greer, 1990) Material examined. All locations are in Queensland. AM 4722, R 5709, 47135-37 -Gayndah; R 2195-16 -Brisbane; R 9942, 9944, 11169-72,47100-47103 -Lindeman Island; R 11097, 11720, 11724, 11726, 47229 -Hayman Island; R 13534-35, 19717 -Brampton Island, 32 Distribution. On the mainland, from Coen on Cape York Peninsula south to Gayndah and possibly Brisbane (if the locality is correct for AM R 2915-16); occurring inland as far as just south-south-east of Springsure and offshore on continental islands from Hinchinbrook Island south to the Percy Isles (Fig.2) .
The Coen record (AM R 16541) has been questioned on the grounds that subsequent extensive faunal surveys in the area have failed to reveal additional specimens (K. McDonald, in litt.). However, there is no basis to fault the data associated with the specimen.
Habitat. Moist woodland to closed shrubland and forest.
Habits. Arboreal and saxicolous; sometimes on manmade structures (e.g., cinder block structures); diurnal in shade (all observations based on K. McDonald personal communication and personal observation).
Reproduction. Ovoviviparous. Twenty four ovigerous or gravid females were found amongst the specimens examined. These ranged 52-74 mm SVL (mean = 64.6). For the 20 gravid females for which follicle number or litter size could be determined, there was a positive correlation between female size and follicle number/litter size (r = .58**); female size for these 20 specimens ranged 52-74 mm (mean = 64.9; sd = 6.12) and follicle number/litter size 2-5 (mean = 3.8;
Of the 13 gravid females with collection dates, those with enlarging follicles were collected in the period 6
June to 12 July (N = 4) and 18 April (N = 1), and those with oviducal young in the period 29 September to 12 December (N = 8). Relating these data to the seasons of north-eastern Queensland (the southernmost gravid female is from the vicinity of Spring sure) suggests that Comparison with similar species. Eulamprus brachysoma is most similar to E. sokosoma, a species which occurs almost entirely within its general range. The surest way to tell the two species apart is on the midbody scale row count -Eulamprus brachysoma has 28-32 scale rows whereas E. sokosoma has 32-38 (only 4% of specimens have as few as 32). In addition E. brachysoma is generally darker and slightly more gracile whereas E. sokosoma is lighter and more robust, especially in the body. Ecologically, E. brachysoma appears to occur in slightly more mesic habitats while E. sokosoma occurs in slightly more xeric habitats.
Comment. I have been unsuccessful in borrowing the holotype of Eulamprus brachysoma (Lonnberg & Andersson, 1915 ; NHRM 3211), but I have been able to examine two photographs of the specimen taken by H.G. Cogger. There is no doubt that this specimen is a member of the widespread northern Queensland population delineated here.
Eulamprus martini (Wells & Wellington) Distribution. On the mainland from the Rockhampton-Yeppoon area in Queensland south to Coffs Harbour in New South Wales, inland as far as the Biloela area in Queensland and the area between Tenterfield and just north-east of Guyra in NSW; offshore known only from Moreton Island and North Stradbroke Island (Fig.5) . The Sydney locality (QM J 12127) is assumed to be in error due to its grossly disjunct position.
Habitat.
Vine thickets, open forest to woodland; also in clearings in these habitats. Probably only rarely, if ever, in closed forest. Occasionally on man-made structures (e.g., cement barbecue pits) and in houses (field notes associated with AM specimens; Czechura & Miles, 1983) .
Habits. Arboreal and saxicolous, being found on logs and stumps and under exfoliating rock. Often out during the day.
Reproduction. Ovovipiparous. The 23 ovigerous and gravid females found in the collections examined ranged 50 to 71 mm SVL (mean = 62.3; sd = 4.52) and had follicle number/litter sizes ranging 2 -6 (mean = 3.5; sd = 1.20). There was no significant correlation between female size and follicle number and litter size (r = .35 NS).
Fifteen of the females, all with oviducal young, have dates of collection. Fourteen of these females came from south of 26°S; they were collected between 20 October and 6 February. The one female from north of 26°S (vicinity of Rockhampton) was collected 6 September. These data indicate that reproduction is coincident with summer at least in the southern part of the range but may begin earlier in the north.
Comparison with similar species. Only six skink taxa in Australia have the upper secondary temporal overlapped by the lower -some Calyptotis (C. lepidorostrum, C. ruficauda, C. scutirostrum), some Coeranoscincus (c. frontalis), Ctenotus, Lerista, Notoscincus, and two species of the Eulamprus tenuis complex (E. martini, E. frerei). The latter two species can be readily distinguished from the Calyptotis by their seven supralabials and two loreals versus six supralabials and one loreal; from the Coeranoscincus by their five digits instead of limblessness; from Ctenotus by their lack of well-developed auricular lobules, and from Lerista and Notoscincus by their scaly, as opposed to windowed or spectacled eyelids.
Eulamprus martini and E. frerei can be most readily distinguished by their paravertebral scale count (55-64 versus 69-74) and nuchal colour pattern (a series of paravertebral blotches versus a dark midline streak). (Gray) 
Eulamprus tenuis

Fig.6
Tiliqua tenuis Gray, 1831: 71 (type locality -Australia; holotype -BMNH 1946.8.17.15 ). Diagnosis. Differs from all other members of the Eulamprus tenuis complex in the following combination of characters: upper secondary temporal overlaps lower; transversely enlarged nuchals 0-4, mode 2; subdigital lamellae fourth toe 22-27; nuchal area often with dark midline streak.
Distribution. From Holbourne Island and the Eungella region in central eastern Queensland south to just north-east of Bega (Lunney & Barker, 1986) in south-eastern New South Wales; inland as far as the Warrumbungles and off the coast on Lady Elliott Island (Fig.9) .
Habitat. Associated with forest in northern part of range (Czechura & Miles, 1983) and with woodland in southern part (personal observation); commensal of humans in some areas.
Habits. Arboreal and saxicolous; diurnal, crepuscular, and nocturnal; heliothermic but usually only in filtered or patchy sunlight. Dates of collection are available for 11 gravid females collected in the area from Sydney to Brisbane. Four of these females have enlarged yolking follicles and were collected in the period late August to January. The one January animal, which represents a late date, was from the southernmost locality, Sydney. The remaining seven females carry developing young. These females were collected in the period September to late December. The one September animal, which represents an early date, is from the northernmost locality, Brisbane.
Variation. Some individuals in the relatively dense population in and around Taronga Park Zoo in Sydney are light brown to beige with little or no indication of pattern. They are indistinguishable morphologically from normally patterned individuals.
Eulamprus sokosoma n.sp. Diagnosis. Differs from all other members of the Eulamprus tenuis complex in the following combination of characters: upper secondary temporal overlaps lower; transversely enlarged nuchal scales total 2-8, mode 4; subdigital lamellae (fourth toe) 19-23; nuchal area without dark midline streak; midbody scale rows 32-38.
Distribution. Known only from scattered localities in central eastern Queensland between the Townsville area in the north and the Injune area in the south (Fig.5) .
Habitat. Closed vine thickets along east-facing gullies (Harvey Range).
Habits. Arboreal and saxicolous; retreating into crevices; diurnal; heliothermic in filtered or patchy sunlight.
Reproduction. Ovoviviparous. None of the three females (SVL = 52, 77 and 78 mm) collected 16 May 1976 at the Harvey Range locality were reproductively active but the two (SVL = 71-72 mm) collected here on 30 September 1985 carried, in one case, yolking follicles (too mashed to count) and in the other, four developing, oviducal young. These data indicate that female reproduction is curtailed during the mid-dry season but recommences toward the end of the dry season.
Details of holotype (QM J 27702). prefrontals narrowly separated; supraciliaries 8/8; presuboculars 2/ 2; supralabials 7/7, fifth subocular on both sides; nuchals 3/3 = 6; infralabials 6/6; longitudinal scale rows at midbody 32; paravertebral scales 62; subdigital lamellae on fourth toe 19/19; SVL 74mm; front limb length 19 mm; hind limb length 26 mm; tail length 87 mm of which 7 mm is regenerated; sex female .
Comparison with similar species. See comments under this section in the Eulamprus brachysoma account.
Etymology. From the Greek for stout (sokos) and body (soma) and alluding to the characteristically robust body of the species.
Eulamprus jrerei n.sp. Eulamprus tenuis complex in having the upper secondary temporal overlapped by the lower and 69-74 paravertebral scales. The species also differs from all other members of the E. tenuis complex in having the dorsum uniform brown with contrasting finger-like crossbands from the dark brown to black dorsolateral stripe broken into mid-dorsal bands (holotype) or spots (paratype); other species have the dorsum grey to light brown with a series of dark bands along the paravertebral area or a more general dark mottling (Fig. 10) . It also seems to differ from other members of the E. tenuis complex in having the subdigital lamellae only lightly pigmented instead of usually heavily pigmented.
Distribution. Known only from the summit of Mount Bartle-Frere (Fig.9) .
Habitat. The summit of Mount Bartle-Frere consists of large fields of granite boulders surrounded by dense rainforest; the area is cool to cold throughout the year and is frequently covered in mist (Covacevich, 1984) .
Habits. The holotype was collected from the crevice of a dead tree at 1000 hours.
Reproduction. Nothing known.
Comment. This is the second apparent endemic to the summit of Bartle-Frere, the other being Leiolopisma jigurru Covacevich, 1984 . These two species, along with Calyptotis thorntonensis from the top of Thornton Peak in north-eastern Queensland and Pseudemoia palfreymani from the island of Pedra Branca south of Tasmania, are the four most geographically restricted lizards in Australia. supralabials 7/7, 5th subocular on both sides; infralabials 6/6; subdigital lamellae on fourth toe 27/25; SVL 66 mm; front limb length 21 mm; hind limb length 30.5 mm; tail length 82 mm (tip only regenerated?); sex male.
Details of hoiotype
Comparison with similar species. See this section under Eulamprus martini.
Etymology. Named after the type and only known locality of the species.
Comments on the Distribution of the Species in the Eulamprus tenuis Complex
All the species in the Eulamprus tenuis complex have the main parts of their contiguous distributions close to the mesic east coast (Figs 2, 5, 9 ). Inland populations are usually isolated and associated with slightly uplifted or dissected terrain where there are likely to be local pockets of more mesic habitat. Presumably these inland populations are relicts of a more generally mesic time in the past.
Although there is potential for several species to occur in broad sympatry, e.g., Eulamprus brachysoma and E. sokosoma in north-eastern Queensland; E. brachysoma, E. martini and E. tenuis in south-eastern Queensland; and E. martini and E. tenuis in far southeastern Queensland and north-eastern New South Wales. The only records to date of local sympatry are for E. martini and E. tenuis in far south-eastern Queensland (Czechura & Miles, 1983) . Here E. martini (as E: brachysoma, G. Czechura, in IUt.) inhabits open forest and woodland whereas E. tenuis occupies dense eucalypt forest and rainforest. 
